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be found in other mouse strains (e.g., C57BL/6J). We evaluated
the kinetics of ear wound closure and the histopathology of the
lesion in young and aged C57BL/6 (8- or 40-week-old) and in
young BALB/c mice (8-week-old). A circular through-and-
through (1.91 mm) hole was made in the center of the ear with a
punch. Photographs of ears were taken from days 2 to 100 after
injury and closure area was measured by digital analysis soft-
ware. The kinetics of wound closure was similar between the
strains and among young and old B6 mice. The percentages of
closed area measured at day 100 were: 56.47±7.39% in young
C57BL/6; 75.31±23.65% in old C57BL/6 and 23.57± 8.66% in
young BALB/c. Some of the mice were sacrificed at days 1–3–
5–25–44 and 100 for histological evaluation with Gomori
trichrome, HE or Picrosirius red staining. In young mice of both
strains the process of healing included re-epithelization,
chondrogenesis, collagen deposition and sparse angiogenesis.
In young C57BL/6 sebaceous gland and folliculogenesis oc-
curred, chondrogenesis was greater and there was increased
expression of collagen fibers. In BALB/c chondrogenesis oc-
curred in aggregates andmuscullogenesis were also observed. In
aged C57BL/6 mice all aspects of regeneration were depressed
except for collagen deposition. Characteristics of regeneration
were present in ear wound healing in young BALB/c and
C57BL/6 mice although they differed in intensity and pattern.
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Amyotrophic lateral sclerosis (ALS) is caused by the selec-
tive death of motor neurons (MN). Among familial ALS cases,
20% are caused by mutations of superoxide dismutase 1
(SOD1). These mutant proteins have been expressed in trans-
genic rodents to have accessible models of familial ALS.
Embryonic stem (ES) cells can differentiate to MN. The aim of
this work is the differentiation of MN derived from mouse ES
cells to transplant them in the spinal cord of transgenic rats that
express the mutated hSOD1G93A, and to evaluate their integ-
ration and therapeutic capacity. ES cells that express GFP under
the control of the MN-specific promoter hb9 were differentiated
as described previously (Cell 110: 385, 2002). We observed, by
immunocytochemistry, that after stimulation of ES cells with
retinoic acid and SHH, cells expressed GFP (22%) and the
neuronal markers β-tubulin III, Lim 1+2 and Islet 1, indicating
their differentiation to MN. We identified hSOD1G93A trans-
genic animals by PCR genotyping, and measured the time that
animals can maintain themselves on a rotating rod of increasing
speed, to assess motor function. This trial allowed us to estab-
lish the onset of motor deterioration in transgenic animals after
4 months. Paralysis of the hind limbs started after 18 weeks of
age. We perfused rats at this point and their spinal cords were
analyzed with cresyl violet staining and immunohistochemistry
for choline acetyltransferase. A marked reduction in the number
of MN was found, which correlated with the decreased perfor-
mance in the rotarod test.
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We have identified a BMP antagonist, Tsukushi (TSK),
which is a soluble molecule containing 12 leucine-rich repeats
and belongs to the Small Leucine-Rich Proteoglycan family.
TSK is expressed in the primitive streak and Hensen's node
during chick gastrulation and involved in their formation (Ohta
et al., 2004; Ohta et al., 2006). TSK is also involved in the
neural crest specification of Xenopus embryo by regulating
BMP and Delta-1 activities at the boundary between the neural
and the non-neural ectoderm (Kuriyama et al., 2006). Wnt
signalling orchestrates multiple aspects of central nervous
system development, including cell proliferation and cell fate
choices. In chick retina, Wnt2b is expressed in both the surface
ectoderm and the retinal pigmented epithelium at optic cup
stage. At later stage, Wnt2b is expressed in the marginal-most
tip of the embryonic chick retina. Using a clonal assay in
retinal re-aggregation cultures, along with overexpression
studies, it was proposed that Wnt2b plays a role in the
maintenance and the proliferation of retinal progenitor cells
without cell differentiation (Kubo et al., 2005). Recently, it was
also reported that the Wnt2b/B-catenin pathway plays a crucial
role in determining the identity of the ciliary body and iris
(Cho and Cepko, 2006). We now show that TSK is expressed
in the ciliary marginal zone (CMZ) of chick retina and inhibits
the retinal stem/progenitor cells proliferation as a Wnt
inhibitor.
doi:10.1016/j.ydbio.2007.03.574
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Mouse embryonic stem (ES) cells are self-renewing cells
and that maintain pluripotency to differentiate into all types of
cells. Their pluripotency is properly maintained in the presence
of Leukemia Inhibitory Factor (LIF) in conventional culture
condition without feeder cells. Oct3/4 is known to play an
important role in mouse ES cells to maintain pluripotency
(Niwa, 2007). To analyze the molecular mechanism behind
self-renewal of ES cells and identify new candidate genes as
downstream targets of Oct3/4, we previously manipulated
Oct3/4 expression level in ES cells and carried out expression
profiling by microarray analysis (Matoba et al., 2006). Forced-
expression of Tbx3, which is one of these candidate genes, in
mouse ES cells allow to form stem cell colonies in the culture
media without LIF as found in the case of Nanog. To confirm
the maintenance of pluripotency in these cells forming stem
cell colonies, we used reversible Tbx3 expression system,
which is based Cre-loxP system, and chimeric mice analysis
(Ogawa et al., 2007). In the result, these cells maintained by
forced expression of Tbx3 without LIF were capable to pro-
duce chimeric mice. These result suggest that Tbx3 is involved
in molecular network for maintain the pluripotency of mouse
ES cells. Now, we try to examine the effect of forced ex-
pression of Tbx3 on self-renewal of human ES cells.
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Neuronal progenitors (NP) might be used in therapy of
neurodegenerative diseases in ageing with neuronal loss linked
to amyloidosis-β, e.g. in Down's syndrome (DS), however, the
influence of the brain environment altered by the ageing and
disease on neurogenesis is not clear. Recently we found that
amyloid-β peptide (Aβ) impairs development of human NP in
culture. Now we tested how proliferation of NP is affected by
extracts from hippocampus–the neurogenic area in adult brain–
prepared from 3- and 9-month-old mice: control and APP-
transgenic, that are a model of amyloidosis-β. NP were isolated
from 3-day-old control mice and cultured for 24 h or 72 h with
hippocampus extracts (20 mg proteins per ml). Proliferation of
NP was tested by the BrdU incorporation test and with Ab Ki67.
Development of amyloidosis-β and neurogenesis in situ in
hippocampus were estimated by WB with Abs against Musashi,
Sox2 and Ab. Preliminary results show that proliferation of NP
in short cultures was stimulated by extracts from young control
and young and old transgenic mice, i.e. without and with
amyloidosis-β, respectively. In prolonged cultures all extracts
except for those from transgenic mice with amyloidosis-β
reduced NP proliferation. The results suggest that age- and
disease-associated alterations in local environment influence
neurogenesis in hippocampus. The supportive influence of the
factors present locally on NP proliferation is reduced in ageing
while hippocampus affected with amyloidosis-β contains factors
that prompt neurogenesis in ageing hippocampus. Further studies
on NP maturation may explain the lack of spontaneous
neuroregeneration in AD and DS. Supported by NYS OMRDD.
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Histamine (HA) is one of the first neurotransmitters to
appear in the developing central nervous system (CNS).
Between rat embryonic days (E) 13–18, HA and its forming
enzyme L-histidine decarboxylase are detected in the mesence-
phalon. By E15, histaminergic fibers reach the cerebral cortex.
HA concentration is several-fold higher during development
than in mature CNS. This rise correlates in time with high rates
of neurogenesis. We performed in vitro experiments with E14
neural stem cells (NSC) from rat cerebral cortex to study the
effect of HA on proliferation, differentiation and cell death.
Cells were proliferated in the presence of FGF-2, followed by
6 days of differentiation. In order to know if NSC express HA
receptors, RNA was isolated, and histaminergic receptors were
amplified by RT-PCR in both proliferative and differentiated
cells. Treatments with increasing amounts of HA (100 nM
up to 1 mM) showed, by cresyl violet and BrdU incor-
poration assays, an increase on cell proliferation, and de-
creased apoptotic cell number as measured by TUNEL. In
contrast, HA increased, in a concentration-dependent manner
(EC50=13±0.2 mM), apoptotic cell death after differentiation.
Immunocytochemical experiments showed a significant in-
crease in the number of MAP2-positive neurons from 9% to
21%, and a decrease of GFAP-positive glial cells from 37% to
22% after differentiation. Our data show that NSC express HA
receptors, that HA regulates cell number during both
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